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Two methods based on vacuum ultraviolet (vuv) photoionization are presented for the determination of the
spin—orbit branching fractions of the halogen atom produced in the photodissociation of halogenated
hydrocarbons. Both methods make use of differences in the photoionization cross sectiorf®gf dineund

state and théP,, excited-state of the neutral halogen atom. In the first approach, measurements of the total
photoionization signal of the halogen atom are made at several vuv wavelengths, and the difference in the
wavelength dependences for i, and?Py, atoms allows the extraction of the branching fractions. In the
second approach, the vuv wavelength is set close to the ionization thresholdeftlacom (well above that

of the Py, atom), and measurements are made at several electric field strengths, which shift the ionization
threshold and thus vary the photoionization cross sections. In both methods, the relative cross sections of the
ground- and excited-state atoms are determined by using the known branching fractions for the 266 nm
photodissociation of methyl iodide. These methods are applied to the photodissociation of isopropyl iodide
and allyl iodide, two systems for which standard ion-imaging techniques do not provide unique branching
fractions.

I. Introduction measurements that employ ionization-based detection. Intensity
. . measurements of the ion signal following resonant multiphoton
Historically, halogengted hydrocarbons have played an im- jonization of the?Py, and 2Py, halogen atoms can be used to
portant role as prototypical systems for the study of photodis- yetermine the spirorbit branching ratio if the relative line
sociation dynamic:* While many aspects of these systems  ggrengths of the two ionization processes can be deterrn&d.
have been investigated in substantial detail, one of the bestgq, Cl, Br, I, and many other atoms, the most suitable such
studied observables has been the branching ratio between th%rocess corresponds to two-photon resonant, three-photon
two spin—orbit components of the ground state configuration igpization [(2+ 1) ionization]. If, as in the case of Cl atoms,
of the halogen atom fragment following photoexcitation in the  {he resonant intermediate levels of the ionization schemes for
near-ultraviolet. In an early discussion of the near-ultraviolet the 2P3;, and2Py, levels belong to the same multipfétand if
absorption spectrum of the alkyl halides, Mullll?énshowe(_j _ the transition wavelengths are close to each other, it can be
that there were three op_t|cally allowed states based on excitationg, fficient to use theoretical two-photon line strengths to compare
from the lone pair p orbital of the halogen to the lowest energy he signals from the two processes. However, because the

ns o* orbital, and he labeled theso, 'Qi, and®Q,. For the detection process is nonlinear and thus very sensitive to the laser
mono-halogenated-RX molecule (wherdRis the hydrocarbon  jntensity, it is best to have an internal calibration of the relative
and X is the halogen), Mullikéxf showed that théQ, and'Q, line strengthd113Such a calibration is generally also necessary
states are diabatically correlated with thetRX 2Py, limit, for the detection of Br and I, because the spambit splitting

and the®Qo state is correlated with the R- X 2Py limit. is so large that either the detection wavelengths will differ

However, interactions among these surfaces lead to the mixingspstantially or the intermediate levels in the ionization scheme
of their characters and transitions between them. Thus, bothyi| pelong to different multiplets, and thus be difficult to
the relative excitation probabilities to the different surfaces and ¢ompare.

the interactions among them play an important role in determin-
ing the spinr-orbit branching ratio at a given wavelength. When
R is an unsaturated radical, excitation from the lone gairbital

or from thesr system into the corresponding orbital(s) can
overlap the transition to the* orbital, leading to more complex
behavior’-® Nevertheless, the spirorbit branching fraction in

the R + X dissociation channel still provides important ¢ the atom, or if the relative photoionization cross sections of
information on the dissociation process. the 2P;;, and 2Py, states are known, and if the angular
Many different approaches have been developed to determinegistributions of the fragments are taken into account, the
spin—orbit branching ratios in RX molecules: Given the gifferent components of thB(Et) curve determined from the
rapidly increasing popularity of ion-imaging techniqié8the X signal can be integrated to provide the branching ratio.
present discussion focuses on spambit branching ratio  Alternatively, if the ionization cross section of the R fragment
is independent of internal energy, tR€Er) curve determined
T Part of the special issue “James A. Miller Festschrift”. from the R' signal can be used to determine the branching ratio

A second ionization-based approach to determining-spin
orbit branching ratios can be used in conjunction with transla-
tional spectroscopy or ion-imaging if the two spiarbit states
are resolved in the translational energy distributionP¢Er)
curve (whereEr is the total translational energy). If the
ionization cross section is independent of the smirbit state
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in the same mannép. Unfortunately, in many examples of  small range without significantly affecting the image resolution.
interest, theP(Er) curves for thePs, and?Py, components are  This DC field also shifts the effective ionization potential of
strongly overlapped? 16 For example, although the two spin the 2P3j, atoms, which can then be tuned through the photon
orbit components for the 266 nm photodissociation of methyl energy?? Thus, the photoionization cross section of fiiRg,
iodide, ethyl iodide, and-propyl iodide in the classic paper of atoms can be varied substantially, with no significant effect on
Riley and Wilson are well-resolvédthey are completely  the photoionization cross section of the, atoms. The 1
overlapped for isopropyl iodide. This observation is confirmed images recorded at a series of electric fields can be used with

in more recent experiments in which separ#®g, and 2Py, the true branching ratio to determine the relative photoionization
distribution were recorded by using (2 1) ionization of the cross sections at the chosen wavelength as a function of electric
iodine atomg? field. As in the first approach, these cross sections can be used

Clearly it would be useful to have an ionization-based method t0 determine the spirorbit branching ratios for other photo-
to determine spirorbit branching ratios that is straightforward ~ dissociation processes that producégsl, and®Py, simply by
to calibrate and is also applicable when the corresporeli&g) recordlng the totall ionization signal at each field strength
distributions are not well-resolved. In this paper, we address and solving the resulting set of equations. The advantages of
this desire with two different approaches, both of which are this approach are that the phqtmomzation energy does not need
based on monitoring the total"on signal following the vuy 0 be tuned, and that the precise wavelength need not be known
photoionization of the halogen atom. For experimental simplic- SO long as itis stable. The details of this approach are described
ity, the halogen atom is iodine in all of the examples discussed N Section [11.B, and the applications of the two approaches to
here but, in principle, the methods are quite general. isopropyl iodide and allyl iodide are described in section I11.C.

The first approach makes use of the different wavelength A summary and conclusions are presented in section V.
dependences of the photoionization cross sections fotPfe
and?Py, atoms!” as well as the ability to calibrate these relative
cross sections using the photodissociation oiG@ki266 nn®19 The apparatus and laser systems have been described in detail
This photodissociation process is particularly useful because thepreviously?1'23 The apparatus consists of a pulsed, skimmed
?P312 and 2Py, components of th@(Er) distribution are well-  molecular beam source coupled to a colinear time-of-flight/
resolved and because the spiorbit branching ratio has been velocity-map imaging spectrometer. The room-temperature
determined previously in numerous different measurem&ats.  sample was prepared by seeding% of the appropriate alkyl
The basic idea of this approach is to photodissociatel@H jodide in He with a total stagnation pressure~e£500 Torr.

266 nm and record*limages at a series of photoionization The skimmed molecular beam was crossed in the interaction
wavelengths. Because the spiorbit branching ratio is known  region at a 90 angle by both the photodissociation and
for the photodissociation of CGiHat 266 nmi® it can be used  photoionization beams. The photodissociation beam was pro-
along with the integrated intensities of tH®, and 2Py vided by either the 266 nm fourth harmonic of a Nd:YAG laser
components of th&(Er) curve determined from the image to  or by the 193 nm light from an ArF excimer laser. The
extract the relative photoionization cross sections for the two dissociation beam was reduced in size by an aperture, and the
components at a given photoionization energy. The series of polarization was purified by using a Glan-laser polarizer. The
photoionization wavelengths is chosen such that the relative resulting beam was linearly polarized parallel to the face of the
photoionization cross sections vary substantially. In the presentdetector, and was loosely focused into the interaction region.
experiments, this is achieved by tuning the photoionization | the present experiments, the vacuum ultraviolet (vuv)
energy through the ionization threshold of te atoms, which  photoionization beam was generated by using two-photon
is well above the ionization threshold of tﬁ@llz atoms:!j’zo resonant’ difference frequency mixing in Kr (i_e)_vuv = 2(1)1

By tuning through the ionization threshold, it is straightforward — (,,). The light for the two-photon transitiom, at 202.315

to find energies at which the ratio of tH®;, to 2Py, cross nm (corresponding to the Kr 5p2, — 1Sy transitior?%) was
sections varies from zero to approximately 20. Once these generated by mixing the frequency-doubled output of a Nd:
energies and relative cross sections are known, they can be use§ AG-pumped dye laser with the corresponding dye fundamental
to determine the spinorbit branching ratios for other photo- by using a BBO crystal. The tunable beam, was generated
dissociation processes that producéBsf, and?Py, simply by by using a second Nd:YAG-pumped dye laser. The two beams
recording the totall ionization signal at each energy and \ere combined by using a dichroic mirror and focused into a
solving the resulting set of equations. The details of this gas cell containing~30—300 Torr of Kr. The divergingys,
approach are discussed in section Ill.A., following the descrip- ,, and vuv beams were refocused into the interaction region
tion of the experimental details in section L. by using a LiF lens that also served as the window into the

One difficulty with this first approach is that if the wavelength  apparatus. This lens was aligned slightly off-center so that only
of the vuv light is varied substantially, it becomes necessary to the vuv beam interacted with the sample. The polarizations of
monitor the pulse energy accurately. In addition, when sharp all three beams were parallel to the face of the detector and to
resonances are present in the photoionization cross section othat of the dissociation beam. The wavelengthsvefand w;
either spir-orbit state, the wavelengths must be accurately were determined by measuring the fundamentals by using a
reproduced. The second approach to determining—sgmibit commercial wavemeter. The relative intensities were controlled
branching ratios is aimed at addressing these potential difficul- by using neutral density filters in the photodissociation beam
ties. As in the first approach, the method is calibrated by using or in w1 or w,. For the present iodine images, all of the signal
the photodissociation of G4 at 266 nm. However, in this  came from the two-color process, as no signal was observed
approach the photoionization energy is fixed just below the when only the photodissociation or photoionization beams were
ionization threshold of the iodiré;, ground state. Images are  present.
then recorded as a function of the DC electric field in the  The pulse durations of both the photodissociation and
interaction region. Although this field is part of the lensing field photoionization beams were approximately 10 ns, and the former
for velocity map ion imagingt it can be tuned over a relatively ~ was arranged to arrive in the interaction region approximately

II. Experiment
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30 ns ahead of the latter. The timing of the pulsed molecular thus theo@p,,(hv) value changes dramatically in this energy
beam was adjusted to minimize the contribution of clusters to region!” As discussed in more detail below, the DC electric
the signal. For the mass spectra, the detector voltages were fixedield in the interaction region shifts the effective ionization
to allow recording of the full range of flight times, while for  threshold by?

images the detector was gated on the time-of-flight for the

species of interest. Mass spectra were recorded by using a digital A(cm ) = 6.1/F(V/cm) @)
oscilloscope and averaging for 300 laser shots, while a typical

image was recorded by averaging for 10 000 laser shots. ThewhereA is the shift andr is the electric field, with the result
latter data were available in both raw and centroided form. The that photoionization energies between 84190 and 84200 cm
images were reconstructed by using the BASEX program Were used. [The adiabatic ionization energy &P is 84295.1
described by Dribinski et a#5 yielding the three-dimensional = 0.2 cnT™.]? The 12P3, photoionization spectrum in the region
velocity distributions and photofragment angular distribution lying 7603.149 cm' above this threshold is free of sharp
parameters. The images were calibrated by comparison withresonances, and shows only a slow decrease in cross section
images of propargyl chloride dissociation that have been with increasing photon energy as a result of the Beutler-Fano
discussed previousRf, and with images produced by the 193 profile of an extremely broad d resonarié®ecause the range

nm photodissociation of methyl iodidé. of photoionization energies used here is so small, for the present
studyop,,)(hv) is assumed to be independent of photoionization
Ill. Results and Discussion energy. With this assumption, the measurement of the relative

intensities of the two spinorbit states as a function of

wavelength provides the wavelength dependencgzef,(hv).
With a knowledge of the wavelength dependence of the

relative photoionization cross sectiomg,,(hv) andogp,,(hv),

the total I signal as a function of wavelength:(hv), can be

used to determine the spiorbit branching ratio for any

dissociation process producing the | fragment. In particular,

A. Spin—Orbit Branching Ratios by Wavelength-De-
pendent Photoionizations The ground state offlcorresponds
to the ...5%p* configuration and &P, electronic staté® The
near-threshold photoionization spectrum ofFs,; has been
reported previously by Berkowitz et &f,and it shows
substantial autoionization structure in the form of both broad
and sharp resonances converging to the exciged3P,, 1D,
and 'S, levels of the ion, all of which belong to the same —
configuration as the ground state. T = 0, +1 dipole () = AlBe, ) 0ee, (W) + Beey )0y (W) (3)
selection rule for single-photon excitation implies that all of
these resonances have= 1/, 3/,, or %,. The corresponding
photoionization spectrum of3Py; has not been reported, but
the positions (if not the intensities or line shapes) of the expected
resonances can be readily calculated by subtractingRhe
spin—orbit energy of 7603.149 cm from the transition energy
in the 2P/, spectrumt’ and restricting the angular momentum
of the upper state t&/; or ¥/5.

The spir-orbit branching ratio measurements using the
wavelength dependence of the relative photoionization cross
sections for PPz, and?Py, are performed as follows. First, the
relative photoionization cross sections for the two sprbit
states must be determined at a series of photoionization energies;.

The spin-orbit branching ratio for the photodissociation of &£H Figure 1 shows th@(Er) curves generated for the 266 nm

at 266 nm is well-known, and is used for calibration. lodine . - Y

N . . photodissociation of Ckl from the I images recorded at a
ion images are recorded for this process at the desired photo-. . L .
o ) . - series of photoionization energies. Although #Rg, component
ionization energies. The reconstructed images provide the

; S . ! is present at each energy, component only grows in as
translational energy distribution, &Er) curve, in which the | thgphoton energy pasggs tt%i:?(/)zugh tf?e field-sh%/RgQ ioniza-
2Py, and?Py, components are well resolved. [See, for example,

. . . S tion threshold. It is clear even from visual inspection of Figure
Figure 4 of ref 29.] The integrated intensities of each component 1 that. as indicated by the relative areas of the two components
is proportional to the product of the branching fraction and the ’ y P '

relative photoionization cross section for that spimbit state the cross section ratiocey,(w)/o¢e,,(hw) varies substantially

. / ;
at that photoionization energy. In other words: over this very small rar)ge(s._B cm ) of vuv photon energies.
The actual cross section ratios determined from Figure 1 are

lep, (W) Bep, \0ce, (W) given in Table 1. Figure 2 shows a scan of the totdbh signal
2 —_— 2 ' 3 (1) as a function of the vuv photon energy following the photo-
L) (W) Bep, yOep,,) (W) dissociation of CHl at 266 nm. Below approximately 84194
cm™1, the signal comes solely from ionization of t&,, atoms,
The I@p)(hw) are the experimentally determined integrated while the sharp rise above this energy corresponds to the onset

where A is an proportionality constant. Using (1) the
o¢py(hv) determined from the images, (2) the(hv) measured

in the mass spectrum, (3) the observation thaBhe,, values

are independent dfv, and (4) the identity@p,,) = 1 — Bepyy),
measurements at two valuestoflead to a set of two equations
that can be solved for the proportionality constant and the two
branching fractions. Alternatively, measurements at additional
values ofhv lead to an over-determined set of equations that
can be used to extract best fit values of the branching fractions.
This approach can be validated by performing thantensities
measurements on the 266 nm photodissociation ofl Gthich
rovides a useful consistency check as discussed in section III.C
elow.

intensities of the two spiorbit components in thd?(Er) of ionization of the?Pz, atoms. The photoionization spectrum
distributions derived from the images. THg&z, are the of Berkowitz et al’ shows a sharp autoionization resonance
branching fractions for the two sptorbit states, and@p,,)/ just above threshold, so the rise in signal observed in Figure 2

Bep, is the branching ratio. Thegp,"y(hw)/ol e, ,(hw) are the may result from a combination of direct photoionization and
unknown relative photoionization cross sections for the two autoionization. [Technically, the latter is forced autoionizai®n,
components, and the ratigp, ) (hv)/o@e,,)(hv) can be extracted  as the photon energy is still below the adiabatic ionization
from eq 1. threshold and autoionization is only allowed into the field shifted
In the present experiments, the photoionization energies arecontinuum.] Because the ionization onset of4Rg, components
chosen just below and above tH&,; ionization threshold, and is so sharp, the cross section ratios in Table 1 are very sensitive
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of only one of the plates defining the interaction region. As a

84193.7 el P P result, the resolution of thB(Er) distributions changes some-
what for the different voltages. Nevertheless, the resolution in
A all of the distributions is sufficient to resolve the two spin
T e orbit components, and thus allows the extraction of the relative

cross section ratio as a function of the field. The cross section
84195.8 cm™1 for the 2P, state clearly undergoes a sharp rise at the critical
A electric field. In contrast, because there are no resonances near
the energy corresponding to excitation of i, levell” the
electric field is expected to have a negligible effect on the cross

o |e4196.9cm section for the?Py;, level. It is assumed in what follows that
T the 2Py, cross section is independent of the field strength.
Because the interaction region is actually within an electro-
A R A A A A A static immersion len&} the electric field is not expected to be
841981 cm-1 uniform. In spite of this, the sharp step in Figure 3 is observed
very close to the electric field expected based on eq 2 and the
adiabatic ionization potential of3P;;,, and the step is at the
ARRN RS AL LR RS L same position for both samples. This suggests that the ionization
£4199.0 om-1 occurs in a rt_ala?ively smgll yolume With. a reasonably well-
defined electric field. In principle, the position of the threshold
in Figure 3 could be sensitive to the position of the laser
interaction region. Given that the signal requires the overlap of
0.0 3.0 the two beams, however, it is likely that significant displacement
TOTAL TRANSLAT'ON ENERGY (ev) of one of the beams will result in the disappearance of the signal,

Figure 1. The P(Er) curves generated from thé Images recorded rather than a shift of the effective threshold. Nevertheless, for
following the 266 nm photodissociation of GH The vuv photon this reason, and because the threshold is quite sharp;‘the |
energies are given in each frame and the baseline ofyihgis intensities for the branching ratio measurements were made at
corresponds to zero signal. just two electric fields corresponding to well below and well
above the?Ps, threshold.

Given the field dependence of the relative photoionization
cross sections, eq 1 can be modified to give the following:

to the precise vuv energy at this threshold. As a result, in practice
the total ionization measurements for the branching fraction
determinations are only made at two wavelengths clearly above
and belqw this §harp ons.et. . o Lo (F) B 0ue (F)

B. Spin—Orbit Branching Ratios by Electric-Field-De- (CPap\" 7 T(Pan)” PPy (1a)
pendent Photoionization.The shift of the effective ionization lep,)(F)  Bepy0Oep,)(F)
threshold as a function of the electric field in the interaction
region provides a second approach to varying the relative
photoionization cross sections of tPey, and?Py, states near
the 2P3, ionization threshold. In particular, if the vuv photon
energy is fixed close the ionization threshold of Figure 2 and
the electric field is scanned, the effective ionization energy can

where now the ion intensities and photoionization cross sections
are a function of the field, rather than the photoionization energy.
Similarly, eq 3 is modified to

be scanned through the photon energy. Such scans are shown 1(F) = A[B(2P1/2)0(2P1/2)(F) + B(2P3/2)0(2P3/2)(F)] (32)

in Figure 3 for the T signal produced following the 266 nm

photodissociation of both GiHand i-CsH7l at 266 nm, with Functionally, these equations are used in the same manner as
the photoionization energy was fixed at 84198.5 énThe in the energy-dependent experiments, and oncesthg,(F)

x-axis of the plot corresponds to the electric field in the and o¢p,,(F) are determined, measurements of the total |
interaction region. Note that in both spectra | atoms are being intensity as a function of electric field then allow the extraction
ionized and detected, and it is only the ratio?8f,, to 2Ps, of the branching fractions.
atoms that changes as a result of the different samples. For the C. Spin—Orbit Branching Ratios for Isopropy! lodide and
lowest field strengths in Figure 3, the ionization signal is only Allyl lodide. As described above, the experiments were
produced by photoionization of th#y, atoms, while at the  performed in two parts. First, the relative photoionization cross
highest field, theé?Ps, atoms are also ionized. The signal levels sections for the?Ps;, and 2Py, levels were determined as a
below and above this threshold are relatively constant. Becausefunction of vuv wavelength or electric field by recording a series
the signal fori-CgHl is below the signal for Chl below the of images of | following the 266 nm photodissociation of £LH
threshold and above the signal for g@ldbove the threshold, it~ These relative cross sections were corrected by using the
is already clear that th&;,, branching fraction foi-CzHl is previously determine@Py/, branching fraction for this proce’$s
smaller than that for CHl. of 0.76. Second, the total ion signal was determined at the
Measurements of the relative photoionization cross sections wavelengths or electric fields of the cross section measurements.
as a function of the electric field are performed by recording Both the wavelength and field dependences show plateaus above

images following the 266 nm photodissociation of {Lidt a and below the ionization threshold for tPey, level, and all of
fixed photoionization energy but as a function of the electric the intensity measurements used here were performed in these
field in the interaction region. Figure 4 shows a seéEr) plateau regions. As seen in Table 1, when multiple measure-

curves extracted from the reconstructed images recorded as anents of the relative cross sections were performed, there is
function of electric field at a photoionization energy of 84198.5 some scatter in the values, but they are in generally good
cm L. The electric field was varied by changing the potential agreement.
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TABLE 1: Relative Photoionization Cross Sections and PPy, Branching Fractions?

molecule ionization F
(dissociatiorhw) (hvincm™) 0@py(W)lo@e,,(hv) (Vicm) 0¢py(F) oy (F) Bep,
CHsl 84189.9 0.0 0.83 0.10
(266 nm) 84199.5 8.57
84198.5 214.0 0.0 0.810.10
247.3 9.50
84198.5 207.3 0.0 0.76t 0.10
250.7 9.12
84198.5 207.3 0.0 0.8Gt 0.10
254.0 8.84
i—CgHyl 84189.9 0.0 0.5% 0.10
(266 nm) 84199.5 8.57
84198.5 214.0 0.0 0.58 0.10
247.3 9.50
CsHsl 84198.5 207.3 0.0 0.98 0.10
(266 nm) 250.7 9.12
CsHsl 84198.5 207.3 0.0 0.6+ 0.10
(193 nm) 254.0 8.84

a Additional measurements were performed at several different wavelengths abdRe-ttteeshold for the first method and at several different
electric field strengths for the second method. These results are similar to the tabulated values and are reflected in the ®fituedeadata
represent the results of relative cross section measurements (i.e., imaging data) on three separate days, and they provide an indication of the
reproducibility of the approach.
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Figure 2. Scan of the total'l ion signal as a function of the vuv photon
energy following the photodissociation of @Hat 266 nm. Although
the adiabatic ionization energy of?Ps; is 84295.14+ 0.2 cn1?, the
electric field in the interaction region shifts the effective ionization
energy into the range of the figure.
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+ Figure 4. P(Er) curves generated from the" limages recorded
- L following the 266 nm photodissociation of GHand with a photoion-
ization energy of 84198.5 cmi. The voltage across the interaction
e region is indicated in each frame.
eee?®®
0000
T both the wavelength-dependent and field-dependent measure-
200 230 240 250 260 270 280 290 ments yield branching fractions slightly higher, but in good

agreement with the known valdé€dor CHzl. These measure-
Figure 3. 11 signal produced following the 266 nm photodissociation ments thus prq\”de some conﬂdenc_e in the two methods_ and
of CHyl and i-CsH4l at 266 nm, with the vuv photon energy fixed at ~ @llow us to estimate an uncertainty in the branching fractions
84198.5 cm. The electric field in the interaction region was scanned 0f approximately+0.10. Intensity measurements were then
by varying the voltage across the two plates that define the interaction performed on the other samples. In particular, Table 1 also
r?]glon. The }."c‘j’o .plftes aéetﬁfg:pgr?fdt by 1'5h°m' Thel @bta _arle shows the branching fractions determined for the photodisso-
Shown as Sold circies an sl dafa are SNoWn as Open CIrcles.  qiation fori-CsH,l at 266 nm, and for the photodissociation of
As a test of the two approaches, intensity measurements werellyl iodide, GHsl, at both 266 and 193 nm. Uma and Bas
performed on the PPs;; and 2Py, from CHgl at 266 nm, and have previously used two-photon laser-induced fluorescence to
the relative cross sections determined from the images weredetermine the?Py,; branching fraction for the 266 nm photo-
used to determine the branching fractions. Table 1 shows thatdissociation ofi-CsH-l, and reported a value d@zp,,) = 0.44

ELECTRIC FIELD (V/cm)
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+ 0.03. This value is slightly lower than the values in Table 1, populated, further information will be necessary. In this case it
but the values agree within their error bars. is likely that the approach based on the energy dependence of
To our knowledge, there are no previous measurements ofthe cross section will be more favorable. In particular, it should
the 12Ps, and?Py; branching fractions for allyl iodide at either  be possible to choose energies corresponding to the excitation
266 or 193 nm. Allyl iodide absorbs only weakly at 266 nm, of autoionizing resonances to maximize, in turn, the relative

and the absorption is likely to the* orbital, resulting in direct, cross sections of each of the spiorbit states of interest.

fast dissociation. The value of the branching fractig, ) =

0.92+ 0.10 suggests that at this wavelength, excitation to the  Acknowledgment. This work was supported by the U.S.
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